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eTable 1. Risk of Bias
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eTable 2. Subgroup analysis of treatment modalities

Treatment Modality B Coefficient and 95% CI p value
Pill Ref.
sham rTMS -0.24 (-0.53 to 0.05) 0.11
Sham tDCS 0.16 (-0.49 to 0.81) 0.63
Invasive brain stimulation -0.21 (-0.64 t0 0.22) 0.33
Parenteral 0.21 (-0.36 t0 0.78) 0.47
Liquid -0.7 (-1.61 t0 2.12) 0.13
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eTable 3. Clinical characteristics

Author and year

Current Episode Length Mean
(months)(SD)

Number of Past Episodes (mean) (SD)

Number of Trials Current Episode
(mean) (SD)

Bakim et al.> 2012 17.7 (9.49) 5 (2.6) 3.3 (1.1
Barbee et al.?2 2011

31.8 (43.7) 3.9 (4.6)
Bauer et al.”® 2018 8.9 (13.2) 3.4 (2.3)
Bennabi et al.”* 2015 NA NA NA
Berman et al.”® 2007 43.6 (53.8) NA 2.4 (0.6)
Berman et al.> 2009 17.2 (NA) 6.3 (10) 2.3 (0.6)
Blumberger et al.* 2012 NA 3.8 (3.7)
Blumberger et al.** 2012 40.8 (36) 3.8(8.7) 4.1(2.2)
Blumberger et al.*® 2016 46.9 (110.3) 5.7 (6.7)
Boutros et al.*” 2002
Chen et al.*® 2013
Coenen et al.”? 2019 96 (84) 5.4 (4.9)
Concerto et al.*® 2015 17.2 (2.7) 4.9 (0.9)
Dougherty et al.* 2015 141.6 (67.2) 2.9 (2)
Fava et al.”” 2015
Fava et al.** 2018 31.9 (62.1)
Fitzgerald et al.*? 2012 2.8 (2.8) 4.9 (2.6)
Garcia-Toro et al.”® 2001
Garcia-Toro et al.** 2006 32.6 (26.6) 5.6 (4.4)
Heresco-Levy et al.** 2012 13.2 (14.3) 3(1.1)
Hobart et al.®® 2018 11.7 (14.6) 3.2(2) 2.2 (0.5)
Hobart et al.”* 2018 19.4 (46.8) 3.2 (2.4) 2.2 (0.5)
Holtzheimer et al.*¢ 2004

H 70

Holtzheimer et al.” 2017 116.0 (56.0) 4.4 (3.6)
Husain et al.®® 2017
lonescu et al.®® 2019 91.6 (126.4) 5.4 (5.2) 8.2 (3.1)
Kamijima et al.®® 2013 15.6 (16.4) 2.5 (0.7)
Kamijima et al.®” 2018 15.8 (35.6) 2.4 (0.6)
Kauffmann et al.*” 2004
Li et al.*® 2014
Marcus et al.” 2008 48.5 (88.8) 7.3 (15.2) 2.4 (0.6)
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Supplementary table 3. continued

Author and year

Current Episode Length Mean

Number of Past Episodes (mean) (SD)

Number of Trials Current Episode

(months)(SD) (mean) (SD)
Nierenberg et al.’* 2003 84.5 (94.9) 0.9 (1.2) 3.5 (2.6)
Palhano-Fontes et al.®® 2019 10.1 (9.15) 3.5 (1.8) 3.8 (1.9)
Pallanti et al.5* 2010 9.44 (2.17) 4.8 (2.7) 6.0 (1.7)
Santos et al.>? 2008 44.5 (66.1) 6.9 (6.9)
Shelton et al.>® 2001
Su et al.5? 2017
Thase et al.>* 2015 13.7 (17.1) 3.8(2.9)
2.24
55
Thase et al.™ 2015 16.9 (35) 3.7 (4.9) 0.467
Theleritis et al.>® 2017
Theleritis et al.>® 2017
Triggs et al.5” 2010 (left sham)
Triggs et al.>” 2010 (right sham)
Yesavage et al.%* 2018
Zheng et al.*° 2010 54 (32.4)
59
Palm et al.>® 2012 9 (15)
van Eijndhoven et al.>® 2020 57.9 (54.8) 3.5(1.3)
Rush et al.”® 2005 51.7 (52.2) 3.4(1.7)
Baeken et al.’° 2013 5.3 (4.5)
Padberg et al.” 1999 48 (48)
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eAppendix 1. Components of the Randomized Effect model used for our analyses

The full statistic description of the Random-effect model and meta-analysis estimation methods used in

Stata 17 can be found online on: https://www.stata.com/manuals/meta.pdf
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https://www.stata.com/manuals/meta.pdf

eAppendix 2. Search Strategy:

Searches were conducted on MEDLINE Web of Science and Psychinfo from inception
to January 24~ 2020. Key terms, notable papers, and citation lists were reviewed for
additional studies. Search terms used were (depress* OR MDD OR major depress*)
AND (resistan* OR refractor* OR non-respon* OR nonrespon* OR un-respon* OR
unrespon* OR TRD OR fail* OR inadequate OR difficult OR intractable) AND (placebo
OR sham OR control OR controlled) AND (randomi* OR RCT) AND (treatment OR
intervention OR trial).
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eFigure 1. Funnel plot of included studies
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eFigure 2. Trim and fill funnel plot
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eFigure 3. Forest plot of main placebo effect size Grouped by risk of bias

Baseline Endpoint Hedges'sg  Weight
Study N Mean SD N Mean SD With95% Cl (%)
Low

Barbee et al. 2011 48 2663 4.88 31 17.37 862 1.39( 0.89, 1.89] 224
Berman et al. 2007 176 259 65 160 201 29 1.13[ 090, 1.36] 3.01
Blumberger et al. 2012 1 241 29 7 181 55 1.40[ 039, 241] 1.11
Blumberger et al. 2012 22 252 28 15 189 6.4 1.34[ 0.63, 2.05) 1.68
Blumberger et al. 2016 41 255 36 35 205 364 137( 087, 1.86] 225
Boutros et al. 2002 9 317 49 7 264 124 0.56[-0.39, 1.52] 1.20
Dougherty et al. 2015 14 364 83 14 274 105 112( 035, 1.90] 153
Fava etal. 2018 81 264 63 72 184 289 1.59[ 1.23, 1.96] 264
Heresco-Levy et al. 2012 13 272 49 12 233 96 0.50(-0.27, 1.27) 1.54
Hobart et al. 2018 202 262 62 96 181 353 147[ 1.20, 1.74] 291
Holtzheimer et al. 2017 30 373 38 29 30 106 091 0.38, 1.44] 215
lonescu et al. 2019 13 263 48 10 20 107 0.77(-0.06, 159 143
Kamijima et al. 2018 203 252 65 183 18 6.8 1.08[ 0.87, 1.30] 3.05
McAllister-Williams etal. 2015 82 28.1 54 74 226 103 0.68[ 0.35, 1.00] 2.76
Palm et al. 2012 11 346 54 10 302 74 0.66[-0.19, 1.50] 1.39
Yesavage et al. 2018 83 275 51 68 144 86 1.89[ 1.51,227] 258
Heterogeneity: T* = 0.09, I’ = 67.67%, H’ = 3.09 1.18[ 098, 1.38]

Test of 6, = 6: Q(15) = 42.58, p < 0.001

Unclear

Bakim et al. 2012 12 2558 3.82 12 195 7.83 0.95[ 0.13, 1.77] 1.45
Bennabi et al. 2015 12 242 56 11 1317 497 200[ 1.02, 2.98] 1.17
Berman et al. 2009 172 271 58 149 207 53 1.15[ 091, 1.38] 299
Garcia-Toro et al. 2001 18 256 492 16 2383 378 0.39[-0.27, 1.05] 1.79
Garcia-Toro et al. 2006 10 251 728 10 286 7.79 0.19(-065, 1.03] 140
Hobart et al. 2018 2 206 254 52 186 208 57 0.84[ 0.64, 1.05] 3.06
Holtzheimer et al. 2004 8 208 63 7 153 3 1.02[ 0.00, 205] 1.10
Husain et al. 2017 20 326 101 18 %2 118 005[-057, 068 189
Kamijima et al. 2013 195 255 7.4 183 181 6.8 1.04[ 0.82, 1.25] 3.04
Kauffmann et al. 2004 5 182 49 5 118 43 1.25[ 0.01, 250] 0.83
Lietal. 2014 15 238 32 15 1966 32 1.26[ 0.49, 2.02] 156
Nierenberg et al. 2003 17 217 42 15 151 53 1.36[ 0.60, 2.11] 1.58
Padberg et al. 1999 6 222 88 6 235 104 0.12[-1.17,0.92] 1.07
Palhano-Fontes et al. 2019 15 19.73 459 15 1692 7.36 0.45[-0.26, 1.15] 1.69
Suetal 2017 24 233 41 24 1378 53 1.98( 1.29, 266] 1.75
Theleritis et al. 2017 20 294 32 18 254 53 0.91[ 0.25, 1.56] 1.81
Theleritis et al. 2017 2 24 303 36 21 27 4 0.86[ 0.25, 1.46] 1.95
Triggs et al. 2010 (left sham) 7 277 35 7 22 116 0.62[-0.38, 1.63 1.12

Trggs etal. 2010 (rightsham) 7 27.3 27 7 134 74
Heterogeneity: T = 0.1, I = 71.12%, H' = 3.46
Test of 6, = 6; Q(18) = 44.00, p < 0.001

234 1.03, 364] 077
094 0.70, 1.18]

High

Baeken etal. 2013 112645 871 11 2236 10.01 042[-039, 123] 146
Bauer etal. 2018 441 258 4.1 381 1241 11.07 165[ 149, 1.81] 3.16
Chen et al. 2013 10 249 63 10 123 47 247[ 110, 325] 1.03
Goenen et al. 2019 8 296 4 8 2146 537 163[ 054, 271] 1.01
Concerto et al. 2015 520 5 15 20 7 0.16[-054, 0.88] 171
Fava et al. 2015 85 291 55 63 208 646 1.99[ 1,03, 1.75] 265
Fitzgerald et al. 2012 20 229 21 17 226 5 008[-0.55, 0.71] 1.87
Marcus et al. 2008 190 27 55 162 213 393 117( 095, 1.40] 3.02
Mu-Hong Chen et al. 2019 16 34 47 16 261 8 117[ 044, 1.91] 163
Pallanti et al. 2010 20 2905 354 20 2638 34 075[ 012, 1.38] 1.88
Rush et al. 2005 110 297 52 110 251 76 070[ 043, 098] 290
Santos et al. 2008 17 284 77 13 212 13 074 002, 147) 164
Shelton et al. 2001 10 277 42 7 208 68 121] 021, 222] 1.13
Thase etal. 2015 1 191 271 56 178 2195 356 109[ 087, 1.31] 3.03
Thase et al. 2015 2 221 263 53 203 20 369 137[ 116, 1.58] 3.05
Zheng et al. 2010 15 246 28 15 229 34 053[-0.18, 1.24] 1.68
van Eijndhoven et al. 2020 16 227 38 16 186 42 1.00[ 0.28, 1.72] 1.66

Heterogeneity: T = 0.16, |
Testof 6

82.32%, H' = 5.66
): Q(16) = 8263, p < 0.001

1.02[ 078, 1.26]

Overall
Heterogeneity: 7* = 0.14, I* = 76.19%, H’ = 4.20
Test of 6= 6; Q(51) = 185.86, p < 0.001

1.05[ 091, 1.18]

Test of group differences: Qu(2) = 2.34, p = 0.31

Random-effects REML model
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